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2a)D This action is FINAL. 2b)IEI This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-12 and 21 liave been considered 
but are moot In view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a). the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-3.10.12 and 21-22 and rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ferrier (6,162.503) in view of Yamada et al (JP 1 1029883). 

Ferrier disclose a process for preparing roughened copper surface of a metal 
surface such as copper, wherein the copper surface is contacted with an adhesion 
promoting composition including a sulfuric acid as claimed pH adjuster, hydrogen 
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peroxide, and benzotriazole (so called 1-H benzotrlazole), which resembles the claimed 
5-membered aromatic fused N-heterocyclic ring compound (col.3, lines 64-col.4, lines 
22). 

Ferrier discloses that a corrosion inhibitor used in the adhesion-promoting 
composition, wherein the corrosion inhibitor are selected form the group consisting of 
triazoles, benzotriazoles, tetrazoles and mixture of the foregoing (col.5, lines 31-35). 

Therefore, Ferrier teaches the used of tetrazoles in the composition, which 
resemble as the claimed uniformity enhancer. 

Ferrier also teaches that the copper surface is rinsed after the treatment with the 
adhesion-promoting composition (col.5, lines 3-5). 

Ferrier fails to explicitly teach the claimed specific derivative of tetrazole such as 
5-aminotetrazole. 

However, Yamada et al teach a copper roughening composition including 
tetrazole derivatives such as 5-amonotetrazole for excellent adhesion capability of the 
treated copper surface (see abstract, solution). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of claimed invention to employ Yamada et al's teaching of using the specific 
tetrazole into Ferrier's composition for improving the roughening capability of the treated 
copper surface as taught by Yamada et al. 
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5. Claims 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ferrier (6,1 62,503) in view of Yamada et a! (JP 1 1 029883) and furtiier in view of Adiam 
eta! (5.861,076). 

IVIodified Ferrier discussed in the paragraph 4 above but fails to teach contacting 
the unifonn roughened copper surface with a post-dip solution comprising an azole or 
sllane compound or a mixture thereof. 

However, AdIam et at teach the use of coupling agents for improving the 
bonding of roughened copper surfaces to a resinous substrate. Suitable coupling 
agents include methylacrylamide functional amines, and titanium and zirconium 
containing derivatives thereof (col.9, lines 15-44). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of claimed invention to use silane coupling composition as taught by AdIam et al 
following the treatment of the copper surface with the roughening composition of 
modified Ferrier for providing a treated copper surface having improved adhesion 
characteristics. 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ferrier 
(6, 1 62,503) in view of Yamada et al (JP 1 1 029883) above, and further in view of 
Noddin (5.910,256). 

Modified Ferrier discussed above in the paragraph 5 but fail to teach the post 
dipping solution comprises alimunate. 

However, Noddin teach that the coupling agents may include silane, aluminate 
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or zirconate (col.28, lines 47-55). 

Therefore, it would have been obvious to combine the teaching of using either 
one of aluminate or zirconate or silane into modified Ferrier's composition because 
both the aluminate and zirconate are functional equivalent as taught by Noddin. 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ferrier 
(6,162,503) in view of Yamada et al (JP 11029883) above, and further in view of 
Bishop et al (6,284,309). 

Modified Ferrier discussed in the paragraph 4 above but do not teach the 
inclusion of a copper salt in the roughening etchant composition. 

However, Bishop et al teach a method for producing a copper surface with 
improved bonding by contacting the copper surface with a solution comprising an 
oxidizing agent, an acid, a copper complexing agent and a copper complex of copper 
salt, wherein the copper salt is present in an amount sufficient to precipitate copper 
from the solution for increasing the removal rate of copper (col.4, line 58-col.5, line 9). 

Therefore, it would have been obvious to combine the teaching of using the 
copper complex of Bishop et al in to modified Ferrier's process for providing an 
improved adhesion properties of the treated copper surface by increasing the 
removal rate as taught by Bishop et al. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from tlie 
examiner should be directed to Shamiriri Ahmed whose telephone number is (571 ) 272- 
1457. The examiner can normally be reached on M-Thu (7:00-5:30) Every Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonmation for unpublished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




Shamim Ahmed 
Primary Examiner 
Art Unit 1765 
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